The structure of the terminal group of the electron-donating sidearm of 18-crown-6 ether derivatives was found to remarkably affect the change in the cloud points in the presence of alkali metal chlorides.
The cloud points of non-ionic surfactants are usually discussed in terms of the hydration of their hydrophilic groups in water. Generally speaking. cloud points decrease markedly by the addition of alkali metal or alkaline earth metal salts because of the salting-out effect. except for cases using special counter anions. On the other hand. the cloud points of long chain alkyl crown ethers or the corresponding aza crown ethers have been found to display characteristic complexation behaviors in the presence of a variety of cations1).
Recently. the complexation properties of the crown ethers have been modofied by the introduction of a side-chain containing a secondary donating site2). The series of the crown ethers possessing an electron-donating sidearm and the corresponding aza crown ethers are called C-pivot lariat ethers and N-pivot lariat ethers. respectively2. These lariat ethers having a terminal long chain alkoxy group on the sidearm are a type of non-ionic surfactant. The relationship between the cloud point and the stability constant measured in methanol has been determined for some lariat ethers3),4) and for some normal lipophilic crown ethers and aza crown ethers1). However. the structure of the terminal group of these surfactants seems to be relatively limited.
We report here an interesting effect on the cloud point of the terminal group on the sidearm of a new type of lariat ether.
Lariat ethers (1 a and 1 b) were prepared from decanal via six steps according to the reported method5). The structures of 1 a and 1 b were characterized by MS. NMR. IR. and elemental analyses. The cloud points of these new lariat ethers and their changes upon the addition of alkali metal chlorides are summarized in Table- 1 along with the data for octyl 18-crown-6 (2)1). Table-1 extremely large in spite of the similarity of the structure except for the terminal group. Lariat ethers having the 15-crown-5 ring, and which have a methyl group attached to the ring carbon containing the C-pivot group, possessed a higher complexing ability than the corresponding non-methyl-substituted lariat ethers6). On the other hand, the corresponding methyl-substituted 18-crown-6 lariat ethers complexed about the same as the unsubstituted 18-crown-6 lariat ethers7). Thus, the stability constants of 1 b and 2 would not be expected to be different. The similarity of the change of cloud points upon addition of alkali metal chlorides between 1 b and 2 is readily understood and is consistent with the results previously obtained1),3),4). The stability constants of the complexes formed from N-pivot lariat ethers bearing a terminal hydroxyl group and K+ and Na+ in methanol were similar to those of the corresponding N-pivot lariat ethers bearing a terminal methoxy group8),9). The same trend was observed in the measurement of the stability constants of C-pivot 15-crown-5 lariat ethers in methanol6),7). Consequently, we expected that the usual increase in hydrophilicity of long chain alkyl-containing crown ethers could easily be attained by simply introducing a terminal hydroxyl group in the electrondonating sidearm of the lariat ethers, and that this would not change their characteristic complexation properties. The cloud point, which is considered to be a measure of hydrophilicity, of 1 a clearly increased compared with that of 1 b or 2. However, the behavior of the change of cloud points for 1 a caused by the presence of alkali metal chlorides was remarkably different from that for 1 b or 2. Although we cannot only draw any conclusions concerning this phenomenon from only this one example. it should be stressed that the mole- 
